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Abstract: 

PURPOSE: To always obtain a signal with high resolution by correcting an image pickup tube 
output signal whose phase characteristic is distorted nonlinearly with the inverse characteristic of 
the nonlinear phase characteristic in response to a light intensity input illuminance level. 

CONSTITUTION: A phase distortion correction means 2 correcting the nonlinear phase 
distortion of a spatial frequency transmission characteristic caused at an output of an image 
pickup section 1 with the inverse characteristic depending on the light intensity input illuminance 
level consists of an acyclic filter (FIR filter). A video signal processing section 3 including 
aperture correction or the like uses the phase distortion correction means 2 to apply a known video 
signal processing such as aperture correction or the like to the video signal in which the nonlinear 
phase distortion of the spatial frequency transmission characteristic is corrected by the phase 
distortion correction means 2. Thus, the shape of response distorted asymmetrical horizontally due 
to self sharpening effect depending on a light intensity input illuminance level is corrected into a 
symmetrical shape thereby improving the phase characteristic of the spatial frequency 
transmission characteristic. 

COPYRIGHT: (C)1990, JPO&Japio 

Infl Class: H04N00514 

MicroPatent Reference Number: 000999516 
COPYRIGHT: (C) JPO 




PatcnHMeb 
Home 



Search 



Return to 
Patent List 



Help 



For fiirther information, please contact: 
Technical Support | Billing | Sales | General Information 



http://www.micropat.com/cgi-bin/patentlist 



31-10-00 



t t: 

1 J 



This Page Blank (uspto) 



® H * a «F » ff ( J P) ® 1^ f^P * IB 4> B8 

®t&ii4ti^^#g(A) ^2-230872 

©IntXl.' lTl^SS## @4>BH ^^2^(1990) 9^ 13 B 

H 04 N 5/14 Z 7060-5C 

gi -.49855 
@ai ei ^ 1 (1989) 3^ 3 B 

^ K JS . .iffi S?f rtT±^ 1 T B 2 # 3 ^ 

®ai IS A ^ lis la ' «f7ii!i.S:Km±'&iTi2#3^ 

®ai ® A BjiS^tt^^tt smi[iiWBaiz#fflaBB0riTa23#2^ 



1. %?gOig3^ 

sk ^ -r % (S s esc « 3ie ^ 2^ o 

itf ^) fir « ^ <4 d> iS ^ K: S A. fSJ m 73 ^ 
3. JilE^9SS©SO h ^>'J^^<-i^A'5' ^A.:^'^. 



U)(n) = r-i- [1 + cos(-g^)} 



Ji=X<n<N-l 



4; {l+oc+Coi-l ) C03(-g^)J 
^<n <N-1 



0^ n ^ > 



3. ftiQoffl^/stt/xfla^i 

S&M^&&€ca^<i ( 0TB' : Optical Transfer 

Function ) jtf % fit4s#i£d^#^ i5 ffil 



— 527 — 



Wt:»A/j:«iEd^/x*ix-C\.-^o Witt*, f^w 
If 5^ . >-Xigt^>' KT'y ^ J : iiasFn 5 1 ^ 1 2 ^ 

2O0i W* tt»fTi P6-17 — 6-18IC 

|fiJJbS-»ir*i||-fr. »C it OTP ( Optical 

Transfer i^^inetion ) *C X ^ !S«I 

IS ^ ;5 n /c: a w ^ »tt ^ a^tt frc )t*t u t: « IE *'-/x 

M T F C Modulation Transfer Function ) 4$ 

-C» ^ X r ^ -r ^ U ^ # ;4- B 

^ 2 0(a), (b)VC, i: O i^T* w -r A- u- ^ ,Jf X 

^ «L ?^ ^ fft so -r HI) 5^ ^ O « t « <o — % , 

^l^^^^i^rcSA.T^^^^^o IS 2Ga(e)^(ig»c 

itf ^. * X jt » K A ^ fill ft w >^ J* !. - 35 ^ ^ H« X 



?lfiB ¥2-230872 (2) 

;tit(i:^MJiStttktO:««1£ d'^^ttfi a: /X £ a: 
M T F«PiioS5«i6T««li>x ioo, -te 

u-c, aM«a«stea#tt c o T F ) 3&-*^o j; 5 

/xl^W'SrSit %3&^frcov--C. CO J: 5 /fc»ff^-f 

-^titix^ :^ ^tSLMt, IS 2 0(js), <h)0-xf-s, 
7'A:t;OA'^T';6*0-CftSil$nytiu^jfrv^fit?^ 
tVtTt^:. eg>?d-K^t^ffiA:^^»ai^'<Ad^je5 < 

jy.JiOti-«8«S* J: 0, -f^^-r-li^-rA'U'JJ^aKv 
^ tt?^!* -t A. 7 ^ - T'- V ^3tt* 0» • * 

--^A^ctR^u -c. c <o««^m:^o IX 

Jlt-C. ?t3H«A:^«lgCi^-«A^te«KfiPU-C, w 



— 528- 



^ ffi^ eS[S5 ift ^ M {ir 3d> » «ft £ O fto Ji m »C j^U^ 
«2«iE^S 2 ^l»fi!£-r ^, F I R 7 ^ A. ^ti, 3tr 

lo -r 6 IS iE # ffl ^> m ^ t ^> o 

2> C t ^ ^) o 

1) ( Temporal Sampling Design 



?*ra-¥2-230872 (3) 

V - ^ iS ^ ffi « s o iS* fit ;ia ^ ^ -e iE # <4 d » 
»3£$ix^^t«2«iE^a*^U-C1ijE-f J: 5 

^4:#tr$a^aB5. 2 i mtiK^ 

-r ^ a M & « a # O ^ it J® ffi ;fa 31 'S: ^ ^ ffi 
A :^ Wffi A- tc is^f? u -e^ji lE-f 

M^My A ^ i P I R:7^/w^ : Finite 
Impulse Response Filter ) KX.^&L'^tL 

Method )frCJ:^»FIR 7 ^ Stft : 
^Pfl, « JEKli^ffiX-^ ^) i5» y ) OTtr. 

i^^?^*^|rCfi(tli-^> t <0-C, m 3 0(a)tccilfrc J: 
OIslB&^jK^. ^ 3 ia(b)K: e6*ii.^6 i^^^Ki^^ 

— VA, B ) Ji, t 4> »C ^ 5r J:^^^^-C, ^M4BHw 
'fe't 6 0 (nsec 120(n8ec) tU, B 

g<t) = K . exp (-(J^t^) 

O 7^ (1-1) 

= 2 ^H^nCO.S) /Hw 



-529- 



7 4 Ji^^Kii\-X, fiie^M Tr= lOOCtiaec), 
fi^ :/fStN = 3 t ut:» 

ffO = (ao a, + az'Z- ) 

« (ti>) = a I + ( a^j ) c 0 a un:+ U aa-a^) s i n uTC 
ii^hf O ^ y r^tt ao . ai , a 2 *rlt«U, 

-'^^i-i^ A : (ap, a,, aj ) «(-r0.7, 2.Qi -0.3) 
^<fi^>-B : (ao»'ai» a2 )s= (M).352, 1.608^ -0.056) 

iI*VJ^aftf^*m3H(c), WlC^-fo 

2) ft/h^H^^ ( Least Squares Nfethod ) K X 

F I R :7 A^^ntf : 

li, afi£«lD<D»BI^M7r = 100(nsec)t 
^yT^tStNfi 3, 5, 7, 9 O 4 fit » (C IWfiR U f^To 

y < ^ olS^ftltrtelttWjgt. J: o^SI 4 HO*)-- 
(e)|C£4D«fi!tfCX«iE«ixfc«./r 5^ 7^ -i' -r 

earWft H(ca)ti2J^^-e^*:>$tt?>o 

H (2) = ao +a, z +a., z"^ +a^z"*+a3 z^ 

Hc«>= a^ + Ca, +a_, ) co8u;T;+(a2+ a^2) cosa;2'C 

+ (S3 +a-3 ) co8u;3;;r+Ca4 +a_4) co3w;4T; 

+ 1 {(a,-ft_, )alnarr+'(a2 -a.2) ^^'^"'Zt 

+ (a, -11L3) Bintc^Str+C a^ -a_4) s ina;4T} 
(2-2) 

^ » >c o I. - 1 gJi ^ :& o 



outfit llWo %r :^*!> 6 t ,^ !7 n*o = no^max//T 

tt-d-it 6 56 ©gt ( ^Sljffl ) Ofc*5>. ✓ >f X no <0 
H^mil: 0.035 ttSi^o 

U/cj&^o-C, y -f X no oajBttiEtt 10.4(dB) 

S/NCdB) :=r 20 log ( |/t).03S)+10.4 sar 40 

IXK, -^^ti SNtt;40(dB-)^ffiV--C. Ktl" 

-fTb F I R 7 -< A^/'OttiE^^i M (a;) %efc^K; 

CfcVifU, H (a)): »^8i\^oOTF , p:«-%i:3Mf 
jij^^A'^— «&lk= 0. 0001 ) 

h u y h jS, =^ J^JS, ■'^ $ i^^®, 
««StO^^^— iatJK*-e?^-r* ¥ ( Gibbs ) o 

^*a&-WiW$tL2>o H) ^ y r«j(Oi@;tra*c J: oX. 
ttS<Sd'^»>l>'r%o i) Ji9jftlK<tt-t:-OBgflicomib 

tCXS a^a^t^-C/x^-^^a^lslffil h 7 x^^^- 
• »CO\.-tttW-r*/t«>, « 5 H<a)iC755.-r J: 5 rx 
99 "f* ^ o 

i^T*-! i^^' A't'J^lK;^J^J^^fcOS^rfk'^fc*co^.- 



— 530— 



^<n< N-1 



1 +«+(-!+«) cos(-^^)J 



s>0 S n S 2 



( 3-1 ) 



2-230872 (5) 

^ . 2 

|h( -m) -h(m) I (3-2) 

rn=i 

/. h (m) : miE^(Oi^J^ni>^jK 
(nsec), ^ 5, r«S[Ns= 5. 7, 9 Jco\. --CSI 5 ia{c) 

i&f^^m 5 0(d)-'(f)K^-f o 



: y r-e^fi. a ig^r^ : lOO Cnsec), 

• ^ H-( X ^ 1^ — 63.5/*sec, y 

u-— J^:^^ — 3 1. 75 usee y t ^ o 

m&.v^ ^A^K^^LfzmmunmmiEmtoF i r 



o iwj -c » ffi A ^ fig ffi u -< «s ^1? L -r 3C Sft u , 
0^0 m ( fliffi ) i^-c-fuji 256 u 

1.0. 1.5, 2.0. 3.0 (V) -ci!> i^-^^a m u , 

60tCn^i-«fiJtO2eX7CF I R7 ^>v^ ( 

( X. y) Oiftfiaiia Hw*t 40 ( nsec ) t U -C\.-^)o 



-531- 



K A ^ «flt v A- k: U yta WJtt«a%r a iE ic 

)**J5-f * F I R :7 4 -w'^ FLO^Pio. F3.0 %ttltf 
lafii^ SW%1WffliU, S!tff5-r^F I R:7 -f 

>c J: 7^flitJt%*aw:iitijw-r*«j«-e*i?»o 



,??nn¥?-230872 (6) 



8 01**56 MO<ftO$l£MiiB|*r^-r F I R 7 -f Ai^r 
90O 



/h ill » H/^V 



2 @ 0^3 



Msg 



A 



CI3 



^2® tl'> 







0 











-532- 



?#Ba¥ 2-230872 (7) 



to ^^ 2 ® (d) 









|v/=3 






a.*is=-o.308 a2= ao4^ 


N=7 


0.-3^0,0 17 a-2» 0.067 a-i = -0.557 
fltfrsf.740 ai«-0.305 Qi=0.0<t3 

fli=-o,oo5 a4=G-4=iO 




^^=-o.ori fl-3«o.oi7 0.068 

a-i=-0.S63 ao=-l.758 ai=-a308 

a2so.044 a3=-o.oo^ 0,00 i 




" 2-230872 (8) 



Cb) 



«4® 



CO 




FFT 



FFT 



SSmOTF 



n 



IFFT 



X 




«-4 a-j a-2 a-i fi* Oi ^ 











1:=IOOC7iS€c-) 




0.71 


a 


corny 






S 




0.67 


0. 67 O 




0.076 70 




a-\ 






-0.6679 


- C.47743 








l.ooo 


1.7936 


/.S3S-36 




Ci^ 




o.soo 


-0.314-5 


- O. 1 34.6^ 








o.ooo 


0.O55I 


o.o o ooo 


7 


0.-3 


0.7S 


0.7SO 


- 0.0OS5 


- 0.0 0 3 3S 






0.33S- 


0.13^4- 


0.110 70 




a-i 






-0.(,6 52 


-0.6^593 




0.0 




LOOP 


1.73 62 


1.77 8 4 6 




a, 




O.TSO 


-0.2>l 3 2 


-0.2S 3 9 ^? 




a-L 




o.:2S0 


0.05 <i-9 


O.O \ 391 




a} 




0.000 


- 0- 0O9 6 


0.0 0 0 DO 






0.99 




- 0.007^2 


0.0 0 62 \ 






0.161 


- 0.0057 


- 0. oo SO( 










0. 1365 


0. 1 2 S'2.0 










-0. (,820 


-0.651 21 




do 




t.ooo 


1.3313 


1.777 32 




a. 




O.SSi 


-0.3 2/1 


-0.266 02 




0.2 




o.^oo 


0.0 5S3 


0.0273 3 




a3 




0. /46 


-0.00 99 


-O.OO /4.0 








O.OOO 


o.oon 


O.OOO OO 




-534 — 



J* nfl¥ 2-230872 (9) 










. oooooooo 
-,00000001 

.00000031 
-.00000002 

. oooooodo 


-.000000x3 

. O0OOO952 
-. OOOSS296 

.O0O03O1B 
-.00000 146 


.OOOtOB4S 
-.01 10X774 
1. 11945608 
-.04079623 

.0014B644 


. 00003890 
-.00271688 
-.OSS94253 
-.0X595248 

.00123716 


. 0000033B 
. 0002 9837 
. 00290073 
.00 169527 
.0001617I 




. oooooooo 
-.00000001 

. 0000003c 

-.00000001 
. oooooooo 


-. 000000 IS 

.00001033 

-.00056990 
.00001615 
-.O0000044 


.0001 169E 
-.01 13S892 
1. I0302987 
-.02S7042& 

.00039896 


. 0000631 1. 
-.00277271 
-.05633660 
-.01 X80801 

-00038112 


. 00000343 
.0003 1349 
. 00297774 
.00127773 
.00009301 




. oooooooo 
. oooooooo 

. 0000002 9 

. oooooooo 
. oooooooc 


-. 0000000 2 
. 00000329 

-.OO053366 
. 00OOO994 

-.00000006 


.00001393 
-.O0393362 
I . 1 1 174863 
-.037701 19 

.00127680 


. 00000778 
-. 00099229 
-.06037407 
01SS7181 

.00X12568 


.0OO00042 
. 0001 1928 
.0033169X 
.00180214 
.0OOX55Xa 




. oooooooo 
. oooooooo 
. 00000220 

. 00000034 

ooooooos 


. OOOOOOOO 
.00000 140 
001S7536 
-.00005023 
. 00002253 


. 00000033 
-.00057953 
1 . 14313137 
-. 103039OI 

.O0965619 


. OOOOOOOS 
- . 00005869 
-.0S910511 
-.O0940246 

.0020S81S}- 


. OOOOOOOO 
. 0O0O0332 
.00x339x0 
.0O0766X6 
. 00000437 





9^0 



— 535 — 



.1 



4 



This Pdge Blank (usptoj 



